Plasmodium falciparum possesses a cell cycle-regulated short type replication protein A large subunit encoded by an unusual transcript.
DNA replication in Plasmodium parasites takes place at multiple distinct points during their complex life cycle in the mosquito and vertebrate hosts. Although several parasite proteins involved in DNA replication have been described, the various mechanisms engaged in DNA metabolism of this major pathogen remain largely unexplored. As a step toward understanding this complex network, we describe the identification of Plasmodium falciparum replication protein A large subunit (pfRPA1) through affinity purification and mass spectral analysis of a purified 55-kDa factor. Gel retardation experiments revealed that pfRPA is the major single-stranded DNA binding activity in parasite protein extracts. The activity was expressed in a cell cycle-dependent manner with peak activities in late trophozoites and schizonts, thus correlating with the beginning of chromosomal DNA replication. Accordingly, the pfrpa1 message was detected in parasites 20-24 h post-invasion which is in agreement with the expression of other P. falciparum DNA replication genes. Our results show that pfRPA1 is encoded by an unusual 6.5-kb transcript containing a single open reading frame of which only the C-terminal 42% of the deduced protein sequence shows homologies to other reported RPA1s. Like the orthologues of other protozoan parasites, pfRPA1 lacks the N-terminal protein interaction domain and is thus remarkably smaller than the RPA1s of higher eukaryotes.